Cigarette smoke decreases MARCO expression in macrophages: implication in Mycoplasma pneumoniae infection.
Bacterial infections including Mycoplasma pneumoniae (Mp) are a major cause of exacerbations in chronic obstructive pulmonary disease (COPD). Cigarette smoke (CS) is the leading cause of COPD, and affects the function of alveolar macrophages that act as the first line of defense against the invading respiratory pathogens. Macrophages express a transmembrane receptor called macrophage receptor with collagenous structure (MARCO) that is involved in the clearance of microorganisms. Whether CS down-regulates MARCO and eventually decreases the clearance of Mp has not been investigated. We utilized human monocytic cell line (THP-1)-derived macrophages to examine the effects of CS extract (CSE) on MARCO expression and Mp growth. Specifically, macrophages were pre-exposed to CSE for 6 h, and then infected with or without Mp for 2 h. MARCO was examined at both mRNA and protein levels by using real-time PCR and immunofluorescent staining, respectively. Mp in the supernatants was quantified by quantitative culture. In addition, a neutralizing MARCO antibody was added to macrophages to test if blockade of MARCO impaired Mp clearance. We found that CSE significantly decreased MARCO expression in a dose-dependant manner at 6 h post-CSE. Mp levels in CSE-treated cells were higher than those in non-CSE-treated cells, indicating a decreased pathogen clearance. Additionally, neutralizing MARCO in macrophages markedly increased Mp levels. Our results indicate that cigarette smoke exposure down-regulates MARCO expression in macrophages, which may be in part responsible for impaired bacterial (e.g., Mp) clearance.